













































































































































































































肌(0)＝一所十 敗Ⅱc(0） c(0） c(0）
whichisalight-likevector([41).ThiscontradictsthefactthatIVisatime-likevector
fieldon".
Therefore,wehavethat/Z(")=0(''>0).Then,by(10,wehave
/i=0j=1,2,3
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on".Thuswehavethatの=dion",whichmeansthat､ダistotallygeodesic
BythesamewayasabOve,wecanproveTheorem2for">3.
5．Space-likefoliationsinLiegroups.
LetGbean"+1dimensionalconnectedLiegroupand9betheassociatedLie
algebraofallvectorfieldsonGthatareinvariantunderlefttranslations.Ifwetake
aLiesubalgebraDof9,thenwehaveafoliation.'(6)inG([8]).Infact,foreach
point%EG,asubmanifoldLx(H)ofGistheleafthrough"ofthefoliation"ダ(6)in
G,whereLxdenotesthelefttranslationofGbyxG,andHisaconnectedsUbgroup
ofGwhoseLiealgebraisb.Let{eo,e,,…,e")beabasisof9.Thenwedenoteby
CIKthestructureconstantsof9withrespectto{eo,e,,･･･,e"}.Hereandhereafter,
unlessotherwisestated,I,J,K=0,1,…,"andi,/==1,…，〃・
Inthissection,weconsiderGwhoseLiealgebra9isgivenby
(19 9={eo}+6
wheref)isanidealofcodimensiononeof9,and{e,,…,e"}isabasisoff)..Nowwe
ノ
cantakeaLorentzinnerproduct<,>on9suchthat
<eo,eo>=-1<eo,e2>=0<ei,Gj>=6".
ThenwehavealeftinvariantLorentzmetric<,>onGinducedfromtheLorentz
innerproduct<,>on9([2],[3]).LetVbetheLevi-CivitaconnectiononGwith
respecttotheleftinvariantLorentzmetric<,>([21,[31).
Thuswehaveaspace-likefoliation"(6)inGwiththeleftinvariantLorentz
metric<,>.Weset
"lj=<Veiej,e｡>=(CKj+CWi)/2
Thenwehavethefollowingdefinitions([8]):〆))ismaximal(resp・totallygeodesic)
if
Z匙,脇＝0 (resp."=0foralli,ノ).
And夕(0）isofconstantmeancurvatureifZ筵,脇isaconstant・Next,thecurvature
tensorRofVdefinedby
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R(e,,eJ)eK=V[g"鋤】eK-▽e,Ve,eK+▽動▽e,ek,
andtheRiccicurvatureRjC(eo)inthedirectionofeoisdefinedby
Ric(e｡)=国是,<R(eo,ei)eo,ei>
([2],[41).Bythedirectcalculation,wehave
Ric(e｡)=-邸4(")'-z],"(cK,+〃
ThuswehavethefollowingProposition:
PRoPosITIoN3.Leオ､ダ(b)69α妙αcg-"g/b加伽〃Qfco""e"sわ〃0"g加娩g
α加2ﾉeLiegm"G"肋伽α加zﾉg賊〃”γi""Z,071g"た〃ze"c.ZWe犯娩gRicci
c"γ沈z如彩Rib(e｡)加地g或形c肋〃Qfeois"o"-加si""9．〃り形o"gγRjb(eo)=0がα"α
o〃なが"(b)たわ"/"ggod@sic.""7伽""必ず幼g賊加”""オLo""た，"g鯛c"
〃オ肋g〃‘ダ(I)）たわ〃〃配0"sic.
EXAMPLE1.
I刺"…|■H伽…ⅢG=
|"%｡"R|9＝＝
i剛|←|網|-WIlileO＝
[eO,el]=e2[eO,e2]=0[el,e2]=0
I)={e,,e2}
<,>:aleftinvariantLorentzmetriconGsuchthat
<eo,eo>==-1<eo,ei>=0
<ej,aj>=6"(i,/=1,2)
RiC(eo)=-1/2
Thenthespace-likefoliation､ダ(b)ofcodimensiononeinGismaximalandnottotally
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geodesic.
ExAMPLE2.
｜職|">α＆■-"|G=
｜淵"…’9＝＝
｜淵l-l鮒|"1州leO＝＝
[e｡,e,l=e![e｡,e2]=e2[e,,e2]=0
6={e,,e2}
<,>:aleftinvariantLorentzmetriconGsuchthat
<eo,eO>=-1<eO,ei>=0
<ei,e,>=8"(',/=1,2)
Rib(eo)=-2
ThentheLorentzmanifold(G,<,>)isofconstantcurvature-1,andthespace-
likefoliation､ダ(6)ofcodimensiononeinGisofconstantmeancurvature(not
maximal).
ExAMPLE3
|惇専制Ⅲ"州|鰯鯛裟伽ⅧG=
|;1｡1"%｡R|9二＝
|索‘ルーI蝿lo-I州｜動＝＝
[eo,e,]=e2【eO,e2]=-4[e,,e2]=0
6={e,,e2}
<,>:aleftinvariantLorentzmetriconGsuchthat
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<eo,ei>=0
●
(i,ノ=1,2)
????ー?????????????
Ric(eO)=0
Frhen(G,<,>)isaflatLorentzmanifold,andthespaCe-likefoliation"(fi)of
|CodimensiononeinGistotallygeodesic.
ExAMPLE4
｜|刺">α‘…｜G=
｜|嫌|"%｡…’9＝
｜榊l-l剛←|繍|･-蝋IIeO＝二
[eo,ei]=0(j=1,2,3)[el,e21=0[el,e3]=e2[e2,e31=0
f)={e,,e2,e3}
<,>:aleftinvariantLorentzmetriconGsuchthat
<eo,eO>=-1<eO,ei>=0
<ei,ej>=6"(j,/=1,2,3)
RjC(eo)=ORjC(e,)=-1/2
Thenthespace-likefoliation""(I))ofCodimensiononeinGistotallygeodesic
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